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LessoN 97: AREA oF A CIRCLE

OBJECTIVES: MATERIALS:
1. To understand the formula for the area of a 1. Worksheets 97-1 and 97-2, Area of a Circle
circle 2. Drawing board, T-square, and triangles
3.4-in-1 ruler
4. Scissors
5. Math Card Games book, F46
ACTIVITIES: EXTRAS:

Worksheet 97-1. Complete the worksheet before reading further.

Thinking about the area of a circle. You found that the special
square with side r fits in the circle a little more than
three times. The actual number of times is 1, which r
is a little more than 3. Since the area of the square is
r?, the area of a circle is 1 x r2, written nr? and read
as “pi r squared.” Are you surprised to find that pi is
part of the area formula for a circle?

Worksheet 97-2. This worksheet is another way to think about
finding the formula for the area of a circle. It is based on the
circumference of a circle. Do the worksheet before reading further.

More thinking about the area of a circle. The second
worksheet led you through a process to understand that the area of
a circle is i x r, or ir2

The worksheet showed another way to think about the width of
the parallelogram. See the figures below. The width is half the
circumference of the circle because it is formed with half the

sectors.

4— w=6sectors —Pp

You know the circumference of a circle is 2mr. So half the
circumference is Zan , or Tir. The height of each sector is r. Since the
area of a parallelogram is wh, the area of a circle is nir x r, or 72

In the figures below, the same circle is divided into 24 sectors.
Notice how much straighter the arcs appear.

6 [

Today’s game. Play the Percentages Memory game, found in the
Math Card Games book, F46.
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This square is special because
s = r; the sides of the square
equal the radius of the circle.
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A circular window on a
church.

This church has beautiful
windows.

Jonathan's funny for the day:
Why is pizza a circle, delivered
in a square box, and cut into
triangles?

Imagine dividing the circle into
a million parts, instead of 12 or
24, and arranging the sectors
the same way. Then the sides of
the parallelogram would look
straight.
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Worksheet 97-1,
Area of a Circle

¢90IID B JO BAIE A} ST JeyM ‘G pue |
suonsany) 0} sIamsue oA 3uisn ‘9

‘NOSSHT HHL ONIAVAI HANLLNOD

(92110 9y} J9A0D O} posu noA

op sarenbs Auewr moy ‘[oquuAs e 3urs() ‘g

D ‘UONIPF PUCIS SONRWIYRIN 1, MEISIYST

(€ ueyy azow

SN[ © ST SI[OIID YJIM PIJLIDOSSE [OqUIAS JeUp “F

{3I0W S[PT] © PAAU NOA OP 10 ‘DI A}

19700 AT)oexa p[nom sarenbs samy) ayy

1] 3OO 31 SAO(] "UMOYS SE J[DIID Y}
I9A00 0} s231d XI5 9} a8uerre MON] ‘¢

‘sa[3uern pue sarenbs a) 1no N UMOYS se
‘sa[3uern juani3uod ojur sarenbs ay Jo auo
aPIAI( "3[OIID 931e] 9y} JO sniper a3 03 [enba
sap1s ypim a3ed ayj Jo wojjoq ) Je sarenbs
9911} JoNIISU0D ‘s]003 Sutmerp moA 3ursn) g

€ uel} arow € uey ssa|

*$san3 359q INOA I ¢I[OID A}
ID2A00 [[Im sarenbs az1s aures (€30} Auewr MOL]

A

)

©aIe Ay} ST JeYAA "4 ST I[DIID dY} JO snIpeI Y[, ‘T

(arenbs au jo




Solutions: Worksheet 97-1,
Area of a Circle

1. The radius of the circle is . What is the area 2. Using your drawing tools, construct three 3. Now arrange the six pieces to cover
> squares at the bottom of the page with sides the circle as shown. Does it look like
of the square? __ I f equal to the radius of the large circle. Divide the three squares would exactly cover
one of the squares into congruent triangles, the circle, or do you need a little more?
r as shown. Cut out the squares and triangles.

a little more

How many total same size squares will cover
the circle? Circle your best guess.

less than 3

4. What symbol associated with circles is a little 5. Using a symbol, how many squares do 6. Using your answers to Questions
1 and 5, what is the area of a circle?
more than 3? __TC you need to cover the circle? T
nr’

CONTINUE READING THE LESSON.

NOTES: For Problem 1, if the student answered as r x r, which is correct, guide them to restating r x r as r2.

Discovery is important for understanding. Yes, the student could simply memorize the formula for the area of a circle,
however, going through this process helps the student see WHY the area of a circle is nr?. This understanding will help
the information be remembered for future use.
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Worksheet 97-2,

Name: Area of a Circle

Date:

7. Use your drawing tools to divide the large circle below into 12 equal sectors. Then cut out the circle.

8. On the back side of the circle, draw a radius. (It needn’t be exact.) Roll the circle along the top edge of
the parallelogram below as shown. The radius of the circle is r. What is the width of the parallelogram?

o L O 09O
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9. Cut apart the 12 sectors of your circle.
Arrange them on the parallelogram as
shown above. Tape if desired.

10. The height of the parallelogram is r.
Based on Problem 8, what is the area of

the parallelogram?

What is the area of a circle?

CONTINUE READING THE LESSON.
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Solutions: Worksheet 97-2,

Area of a Circle

7. Use your drawing tools to divide the large circle below into 12 equal sectors. Then cut out the circle.

8. On the back side of the circle, draw a radius. (It needn’t be exact.) Roll the circle along the top edge of
the parallelogram below as shown. The radius of the circle is r. What is the width of the parallelogram?

D) 0 0 O O

9. Cut apart the 12 sectors of your circle.
Arrange them on the parallelogram as
shown below. Tape if desired.

10. The height of the parallelogram is r.
Based on Problem 8, what is the area of

the parallelogram? nr?

What is the area of a circle? nr?

CONTINUE READING THE LESSON.

NOTES: When dividing the circle into 12 sectors, remind the
student to use their T-square and 30-60 triangle to draw the
lines. If they are uncertain, use the small figure as a guide,
playing around with the triangle until they find the correct
angle to use.

Problem 8 has the student roll the circle. It may also be laid
flat on the table and rotated along the edge.

For the width of the parallelogram in relation to the circle, the
circumference of the circle is 2nr. Since half the circle rolled
across the width, the width is § x 2rr, or nr.

If the student says the width is half of the circumference of
the circle, ask them what is the formula for the circumference,
then calculate half of 2w, which would be &r.

Problem 10 might be answered as =nr x r, which is correct.
Guide the student to restating r x r as r?, which then gives the
area of a circle as nr2.

DICTIONARY TERMS: none
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